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(54) Title: BROADCAST SYSTEM TRANSMITTING SUPPLEMENTARY DATA WITH THE BROADCAST PROGRAM 
(57) Abstract 



A broadcast system includes a device to compare 
program material to be transmitted with a database of 
known material, and to transmit along with the program 
material data corresponding to that program material. 
A corresponding receiving system stores the data in 
memory and displays, at the selection of the user, the 
I data corresponding to the program material. The user 
selectively stores the data on a magnetic recording card 
for electronic coupon or other uses. Various modes of 
[ operation are selectable by the user, and the data may 
be used as electronic coupons, or to control attached 
equipment, or to sound alarms, or for other applications. 
Broadcast of the associated data commences earlier 
than that of the program material so that such data are 
available for display on a receiver when the program 
material is first received. The receiver is collectable 
to remote terminals for the collection of information 
relating to a user's pattern of storing and accessing 
the broadcast data. The receiver is implemented as a 
module that is connectable to displays of various sizes, 
and the receiver self-configures so that the signals it 
sends to the display are appropriate for the size of the 
display. 
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BROADCAST SYSTEM TRANSMITTING SUPPLEMENTARY DATA 
WITH THE BROADCAST PROGRAM 

5 Related Application 

Trus is a continuation in part of co-pending United States patent application 
serial number 08,425,993, filed April 20, 1995, which is a continuation in part of co- ' 
pending United States patent application, serial number 08,045,352, filed April 8, 1993. 

Background and Field of the Invention 
This invention relates generally to broadcasting systems, and specifically to a 
system for transmitting data associated with audio or video program material to 
provide a listener or viewer with useful information regarding the program material. 

Many radio broadcast systems are known to exist in which digital data are 
b-ansmitted along with audio program material. For example, the United States Radio 
Broadcast Data System ("RBDS") Standard, published by the National Radio Systems 
Committee and sponsored by the Electronics Industry Association and the National 
Association of Broadcasters, describes a system for broadcasting a variety of program- 
related information on a subcarrier of a standard FM broadcast channel. The RBDS 
standard teaches a system for transmitting station identification and location 
information, as well as time, traffic and miscellaneous other information 

U.S. patent no. 5,063,610 to Alwadish discloses a system in which advertising 
text, song titles, or other program-related data may be transmitted along with audio 
program material and stored, displayed, or printed by a listener using appropriate 
receiving apparatus. The Alwadish system is understood to require data 
corresponding to program material to be stored along with the program material 
source itself (i.e., on compact disc or digital audio tape). Thus, the Alwadish system 
relies on customized audio program source hardware and software. 

In another held of art, several systems have been taught for automatically 
monitoring received broadcast signals in order to log the program content of such 
broadcasts. For instance, U.S. patent nos. 4,450,531 and 4,843,562 to Kenyon et al. teach 
schemes for automatically recognizing received program material as one of a number 
ot reference" library programs. 

Notably absent from the known prior art, however, is a system for broadcasting 
program material and associated data that does not rely on customized program 
source material and related apparatus in which the program and the data are linked at 
the program source level. It would be desirable to have a system in which 
conventional program sources {e.g., conventional phonograph records, tape cartridges 
or compact discs) could be played using conventional program source apparatus (e g ' 
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Summary of the Invention 

0 program sources is selected, a d^ ^*^ * °< 

*e program materia, with a datable o YZ^Zl?* 0 *™ by COn *« ta 8 

app-ying to a transmitter a data J^c~^™ ' ^ 
materia, for transmission aiong „i„ me progT 

Abo m accordance with the present invention, a receiver includes a 

information in me da» °' d ~ ^ » d ™S on 

ear,ierL U re r "c^Ztr en ' taVena0n '^ 

whpn th» 7 Corres P° ndm S Program material is broadcast in order that 

when the corresponding program material is first broadcast, data related t 2 
program material are already available at the receiver 

Still further in accordance with the present invention, a receiver module 
ZrZl^r 001 ^'^ -"-P-^o.diXlviceso, 

oeing necessary to determine such inventive subject matter. 

Brief Description of the Drawings 
Figure 1 is a block diagram of a transmission system for program material and 
assorted data, in accordance with the present invention Figure l! is^ Zn T^ 
detailing a data stream generator as illuLted in figure T 
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associated " ' °* * ^ Stem for P"*™ materia, and 

associated data, in accordance with the present invention. 

Figure 3 is an illustration of a user intPrfar-orJ.c^i i « 

--"compos^^ 

o Figure 4 is an illustration of a user interface rf,cr>i=„ i i. . 

about a compose, in accordance with ^.ST ^ 

rreJt^T ^ diagram ~*» °~ - accordance with the 

Figure 6 illustrates memory addresses for data storage and retrieval in 
10 accordance with the present invention a retrieval, in 

P-JS^T"*" * e COmP ° nen,S °' 3 d3te <~** ■» *e 

PreS ™L 6 r S,ra,eS reCCiVer " ^ ta the 

1 5 figure I'*"' 9 ^ ^ f ° r * e P"»« 'erminal illustrated in 

^JT" 10 fa ° WOCk d ' agram f ° r 3 reCeiTCr * at °P erates ta ™rious modes to 
selecttvely reeve process and reproduce portions of transmitted program ma" 1.1 
and data, m accordance with the present invention material 

20 nrn, " " * °' * Wr "* lud «" • game-playing mode 

processing trar*mi«ed game-playing data, in accordance with the preLLvennon 
Figure 12 is a block diagram of a receiver tha, generates sigruds to control 

il h,lT anSm r dala " ta aCCOrda " re ^ ~ven«on. 

25 based 

sub,v J' 8 ^ W 3 W °^ k diaSram ° f 3 *" taclud - -»«Pte tuner 

subsystems for selectively receiving more man one channei of program material and 

transmitted data, in accordance with Represent invention m ™tenaland 
Figure 15 is a block diagram of a system including a receiver and a connected 
30 computer system controlled responsive to transmits H« • j a connected 

present invention. transmitted data, in accordance with the 

Figure 16 is a block diagram of a receiver connected to a point of sale terminal 
usmg a data hnk, in accordance with the present invention ate '™runal 

Figure 17 is a block diagram of a receiver module and four different liquid 
crys.1 displays correctable to the receiver module, in accordance with the present 

K 8 U ™ 18 sh °" s a '«*iver having a sola, panel integrated with a liquid crystal 
display, in accordance with the present invention. quia crystal 
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Description of a Preferred Embodiment 
The figures depict a preferred embodiment of the present invention for 

3 aud,o sources such as microphone 102. compact disc player HB^nH > COnVeI \ h ° na] 

^d,o sources 102; a04 may be conventional units, such as those a,rea"y pZtllT 
^cai radro broadcast station. Audio output is fed from mixing board loTto 
psmmer 110 m the conventional manner over an audio bus 113 for tra^Lon 
■ from antenna 111. Transmitter 110 may be any conventional radio broad"^ 
transnutter with main channel and subcarrier channel input capabWHeTsu^ ri. , 
typ,caUy installed in modem FM broadcasting stations. Addi/o^c™ ^itaio 
compresston hmiting, or other processing circuitry (no, shown, may be instZ at 
nuxmg board 101. transmitter U0. or in between, but is no, pernnj, forces 

The audio output of mixing board 101 is also applied to a program material 
recogntzer 106 via audio bus 1,3. The purpose o, the program mateSTec" 106 
■ to compare the program material coming from mixing board 101 with a ZZL oT 
known program materia , 1Q7 „ a ^ ^ detecKd _ S J™^ ' °< 

sends perunentprogram data, for instance the title of me program materiTrnT 
composer, and the performer, to data stream generator 105. Any suitabl^™ am 
recogruzmg systern can be used to implement program material recognizer^Td 
database of known program materia. 107, for instance the system taug^t by Ken™ e. 
* m .VS. Patent no. 4,843,562 for received broadcast audio signal, L ,e c^gs o , 
US. Patent no. 4,843,562 are incorporated herein by reference. Those sHlledTme art 

1 datebaSe °' P«*™ materia" 

The output data provided by program material recognizer 106 are converted bv 

s^ir^r ? tor 105 r° a !om tha * ^ * ^ ™ * ■ ~r y 

dePeTontr , mP , ^ ~ °' ^ lhis "™ will 

depend on the parhcular program material recognizer 106 employed and me desired 

data forma, for transmission, and may readily be accomplished by one skU.ed in 

art. In a preferred embodiment, data stream generator 105 is configured to conform to 
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Tlwn anSmiSSi0n Capadt y multi P lex data br ^dcast system protocol promulgated 
by NHK (Japan Broadcasting Corporation) known as L-MSK. This protocol permits 
data transmission speeds of up to 32 kbits per second. 

Mixing board 101 also provides a signal, either through an existing facility on 
5 mixing board 101 or through a simple modification, representative of which program 
source microphone 102, compact disc player 103 or tape cartridge player 104) is 
currently selected by mixing board 101. Program source detector 108 converts this 
signal to a form usable by data stream generator 105. While the particular 
implementation of program source detector 108 may vary with the type of mixine 

hT 1 10 L*r Skmed fa ^ ^ readily bC 3ble t0 im P Iem -* P»*«n source 
detector 108 for operation with any particular mixing board 101. 

Data stream generator 105 generates different data streams depending on the 
program source detected by program source detector 108. For example, if proeram 
source detector 108 indicates that compact disc player 103 or tape cartridge player 104 
5 is selected I by mixing board 101, then data stream generator 105 applies to transmitter 
110 the information generated by program material recognizer 106. However if 
program source detector 108 indicates that microphone 102 is selected, then data 
stream generator 105 may generate data identifying the announcer's name, or the fact 
that news or traffic information is being broadcast, as appropriate for the use to which 
microphone 102 is put. If microphone 102 is put to multiple uses, then a general 
message such as the station's call sign or a random advertisement may be generated by 
data stream generator 105. Thus, in operation, data stream generator 105 provides a 
stream of data to transmitter 110 indicating, for example, details about a musical 
composition played on compact disc player 103, then advertiser information 
corresponding to a commercial played on tape cartridge machine 104, then an 
appropriate message corresponding to the selection of microphone 102 such as "Traffic 
Alert" 



0 



In one embodiment of the present invention, database of known program 
material 107 contains both the data needed by program material recognizer 106 to 
recognize a particular program, and also the data associated with that program to be 
sent to transmitter 110 via data stream generator 105. The data associated with the 
program material can be entered, as known with regard to conventional recognition 
systems, by manual key entry from programmer terminal 112 or by some other 
common data entry method. Programmer terminal 112 may be a dedicated computer 
terminal or may be a personal computer connected to data stream generator 105 via a 
conventional local area network. Database 107 may be provided by a third parry for 
instance m the form of computer tapes or disks containing both the data needed for 
recognition and the data desired for transmission. In such an embodiment, other data 
associated with program material, such as data associated with commercial 
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announcement program material, may be separately entered into database 107 using 
conventional data entry techniques. Furthermore, data to be transmitted when 
program source detector 108 indicates selection of microphone 102 may be stored 
ei*er as part of database 107 or in a separate database (not shown). Those skilled in 
the art will recognize that any such choice that provides associated data for 
transmission may be used in accordance with the present invention 

As is evident from figure 1, none of the existing components of a conventional 
broadcast station, with the possible exception of the mixing board 101 as diseased 
above needs to be replaced or altered to implement transmission system 100 An 
upgrade from a conventional transmission system to the transmission system 100 of 

bo^d 10lT ie T l ^ e C r eCti ° n ° f *" Pr ° Sram S ° UrCe deteCt ° r 108 *> ** ^ing 
board 101, tap-off of the audio program material feed between mixing board 101 and 

transmmer 110 to program material recognizer 106, and connection from data stream 
generator 105 to a subcarrier channel input of transmitter 110. 

Referring now to figure la, there is shown a detailed functional block diagram 
of data stream generator 105. The major components of data stream generator 105 
onclude a data input processor 153, database manager 155, system controller 157 
output spooler 154, and NHK encoder 152. Data input processor 153 receives program 
source data from program source detector 108 via a serial RS-232 data link 151 and 
receives program recognition data from program material recognizer 106, also'via a 
serial RS-232 data link 151. Data input processor 153 uses this input data to determine 
which data from a screen storage database 156 should be accessed, using database 
manager 155, and sent to output spooler 154. For example, if data input processor 153 
receives data indicating that a compact disc player is active and that the program 
material bemg broadcast is a musical selection known as "Concertino for Piano and 
Chamber Ensemble", it will cause a database entry corresponding to data particular to 
*at selection to be extracted from screen storage database 156 and applied, through 
database manager 155, to output spooler 154. The database entry would include all of 
the data required for display of information of data associated with the musical 
selection on a receiver, as described below in connection with figures 3 and 4 

A system controller 157 is coupled to database manager 155 and output spooler 
154 for two discrete purposes. First, system controller 157 provides timing and control 
signals to regulate the movement of data from database manager 155 to output spooler 
154. Second, system controller 157 provides, through a connection with a programmer 
termmal 112, a means by which data may be inserted into screen storage database 156 
through database manager 155. For instance, radio station personnel may key in data' 
to be associated with any particular entry of screen storage database, to permit such 
information to be transmitted over the system when the associated program material 
selection is played. As a specific example, if there is to be a public performance of 
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"Concerdno for Piano & Chamber Ensemble" at a local symphony hall, that fact may 
be entered into screen storage database 156 so that whenever this musical selection I 
played, this information wiU be transmitted for display on the user's receiver. Further 
discussion regarding data entry is provided below in connection with figure 9 

°^ ut pooler 154 is a buffer that stores data to be transmitted and sends such 

^17 RS " 23 ! Serial ^ 151 ' t0 " d - ^«ope»dtt«J^ 
the data using transmitter 110. NHK data encoder transforms the data from output 

spooler 154 into a data stream meeting the specifications of the NHK high capacity 

multiplex data broadcast protocol L-MSK described above. One example of a 

40oT F MtT a f ab i e ^ ° Perating fa aCC ° rdanCe With P r ° toco1 is model 
4001 A FM Multiplex Signal Transmitter for Mobile Receivers available from Eiden 
Company Limited, Tokyo, Japan. 

In the preferred embodiment, components 152-157 are implemented by using a 
programmed general purpose computer. Those skilled in the art may easily 
15 implement the functions of these components in such a manner. 

Referring now to figure 2, there is shown a receiving system 200 in accordance 
with the present invention. The operation of the receiving system 200 is illustrated by 
discussion of the component parts illustrated in figure 2. A signal transmitted by 
transmission system 100 of figure 1 is received by antenna 211 and demodulated into 
audio and data components in a conventional manner by demodulator 201 
Demodulator 201 is of conventional design for detecting and demodulating audio and 
data signals transmitted over a main broadcast channel and a subcarrier of that 
channel, respectively. Audio program information from demodulator 201 is applied to 
conventional program material reproduction circuitry 202. Data associated with the 
program material (corresponding to that generated by data stream generator 105 of 
figure 1) are error corrected in a conventional manner by error correction circuitry 203 
transferred to microprocessor 204, and then are stored in data memory 205, using any ' 
of the conventional techniques and devices well known to those skilled in the art 

A user interface apparatus 206 allows a user of receiving system 205 to 
selectively access data stored in 203. User interface apparatus 206 is implemented 
using a conventional microprocessor-based design well known to those skilled in the 
art of user interface design and implementation. User interface apparatus 206 provides 
both display capabilities for the transmitted data and user input capabilities to permit 
user selection of portions of the transmitted data. 

A conventional data card recorder 207, such as that used to record information 
on magnetic library cards or the like, is connected to data memory 205 through 
microprocessor 204. The purpose of data card recorder 207 is to allow the user of 
receding apparatus 200 to store selected data on portable magnetic cards For 
instance, data associated with a promotion by an advertiser may be used as "electronic 
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coupons' 'to allow listeners who record such data to receive a discount on 

Receiving system 200 may readily be implemented by augmenting a 
conventional broadcast receiver capable or providing the fimctions of demodulator 

d a a nZ™ 202, and antenna 211, wimle dttl 

data functions corresponding to error correction circuit™ ww „ • W 

ourTT^ fUnCa ° nS °' 203 - 207 ^ * ^.ernel"^! 

purpose digital computer, such as a conventional personal computer, noLo^T 

computer, or home entertainment computer, and antenna demodulator 20lZgra m 

aTaled 7 rodUC "° n ""^ ^ ™" ~« 211 «f <* implemented by an 
attached dev,ce or an add-in circuit card. In such a case, the general purpose distal 

eVe " em ^° yed 10 Pr ° Vide a " di °^ideo 8 program Iter^u, 
of *e main programnung channel, as would conventionally be provided by program 
matenal reproduction circuitry 202. Those skilled in the art will readily recognize 
additional possible implementations in accordance with the present mvennof 
In some applications, it may be important for significant amounts of da a 
corresponding to the broadcast audio material ,o be available as soon as the audio 

° n PartiCUlar ™P>*~"" of transmission 
system 00, complete data corresponding to a particular item of audio program 
matenal may not be available at receiver 200 until several seconds after the 
commencement of that item of program material. While mis may be acceptable in 
some stations, e. g ., where the item of program material is a symphonic piece of a 
significant duration, in other instances the time delay may not be desirable To 
ameborate any problems mat may be caused by mis data lag. a conventional audio 
delay device is mcluded in the pa* of the audio program material so that the 
broadcast of the audio material is delayed by a predetermined duration comparable to 
the time desired for data to be accumulated at receiver 200. In one such 
implementation, a time delay device is integrated into transmitter 100 so that the audio 
applied to program material recognizer 106 is not delayed, while the audio (hat is 
broadcast by transmitter 110 is delayed. 

In an alternate embodiment in which the program material to be transmitted is 
known m advance, such as where a computerized ''playlist/' identifying each item of 
program matenal and the time that it is to be broadcast, is available To data stream 
generator 105, data corresponding to that program material may be scheduled to be 
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broadcast before the actual audio program material, thus providing the same effect as 
discussed above without the need for any audio delay device. 

Referring now to figure 3, there is shown a display panel 300 of user interface 
apparatus 206. Display panel 300 includes four menu button areas 301 - 304 and a 
5 larger information window 305. In the preferred embodiment, display panel 300 is of 
conventional liquid crystal design, with conventional touch-screen technology being 
used to implement switches over the menu button areas 301 - 304. Alternatively, 
physically separate switches could be used in locations adjacent to menu button areas 
301 - 304, but one advantage of using touch-screen technology is that button areas can 
1 0 dynamically change in size, location and number under software control. The 
information window 305 of figure 3 indicates composer, title, and performer data 
stored in memory 205, corresponding to program material contemporaneously being 
received by receiving system 200. Menu button area 301 provides the user the option 
of requesting another screen with further information about this composer; menu 
1 5 button area 302 provides the user with the option of requesting orchestra information; 
menu button area 303 provides the user with the option of requesting another screen 
with information on the running time of the current selection; and menu button area 
304 provides the user with the option of requesting ordering information for this 
recording. It should be recognized that the information presented in information 
20 window 305 and menu button areas 301 - 304 can be of virtually infinite variety and is 
not limited to the type of information or layout shown in figure 3. 

In an alternate embodiment some top-level menu choices may be stored in 
permanent memory (not shown) of user interface apparatus 206, but in general all of 
the information displayed on display panel 300, as well as the number, style, and 
25 labeling of the button areas (e.g., 301-304) is determined by data generated by data 

stream generator 105, transmitted to receiving system 200, and stored in data memory 
205. For convenience, data corresponding to menu button areas (e.g., 301) are referred 
to as header data. The number of menu choices and the amount of displayable 
information is limited only by the bandwidth of the data transmission subcarrier 
30 channel and the capacity of data memory 205. Within these limits, each radio station 
may choose to include as much or as little header data as it desires, and may custom- 
design the menu information and layout that appear on the display panel 300. 

Referring now to figure 4, there is shown display panel 300 after the user has 
touched menu button area 301 of figure 3 to request a screen with more information 
35 about the composer. Information window 405 now displays different information than 
in information window 305 of figure 3. Menu button area 301 of figure 3 is replaced 
with menu button 401 providing the user with the capability of returning to the first 
screen (i.e., the screen of figure 3). Button area 302 of figure 3 is replaced with button 
area 402 providing the user with a further choice of viewing a screen indicating other 
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Z'^ J"« "° <*- — «* path, button 

figlre 4 ^ WWh "-"I*"*"* buL areas in 

Refcrrmg now to figure 5, there is shown a procedure for receiving and 
• d.playmg data as described in connection with figures 3 and 4. The p^egins bv 

™ 8 ? S,eP 501 ' NeXt ** 502 I"*™ '™ J va Mate uTdata 

received. Thrs being accomplished, the received and validated data are s . 
503 a, a specified address for later use. A check is then made V££*Z 
whether based on received data, new program material, a nJ^^ZZ 
.currently bemg transmitted. If no,, a check is made at step 505 to determ^ whe2r 

a*r soPTa new "™" by ^ a seiecaon °" ™ °' *• 

areas, 301 - 304. A new screen request is indicated by a "new screen request fla E " 
be,ng set If the new screen request flag has no, been set, processing retuZto tep 501 
for the acquisition of further data. ™ms to step 501 

If the check at step 504 indicates that new program material is being transmitted 

mTteri^d 7 f 5 ° 6 ' * WHiCh 3 ^ ^ mCnU SCre - ** *«* -I P roX 
matenal » delayed. In accordance with the present invention, the first data 

transmxtted for new program material correspond to the main menu screen for that 

T C Tl !°° n ^ 3 ^ Pr0gram ^ deteCt6d ' main SCreen data to that material 
should already be available. Upon displaying the new main screen data in step 5o7 
processing returns to step 501 for the acquisition and validation of further data ' 
corresponding to other screens. In a preferred embodiment, once a new program 
selechon xs detected, data from a previous program selection need not be discarded 
but may be ^stored for later access by the user. In an alternate embodiment, users may 
recall data from several preceding selections, if desired. For example, if users hear a 
musical selection that they like, but that they do not realize they would like to order 
unfal after the selection is complete, they may still access ordering information for that 
selechon after the next selection begins. Conventional techniques well known to those 

^ ^ ^ t0 St ° re ^ retri6Ve SUCh information f«»n previous 
If the check in step 505 indicates that a user has requested a new screen 
processing flows to step 507, where a determination is made as to the particular new 
screen requested. Next, step 508 checks to see whether data for that new screen have 

L an^n 7 ^ CUmmt S6leCti0n - " n0t ' P rOC6SS ^ ret — *> ^ep 501 

to allow further data to be acquired. If the requisite data have been stored for that 

screen, step 509 resets the new screen request flag and step 510 displays the new 
screen. Processing then returns to step 501. 

Referring now to figure 6, there is shown a memory map 600 for screen data in 
accordance with the present invention. Data for a main screen menu are given the 
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15 



highest address, in this case 1000. Data for screens corresponding to main screen menu 
choice numbers 1 through 4 are stored at addresses 1100-1400, respectively. Data for 
screens corresponding to menu selections from the screen data addressed at 1100 are 
stored at locations 1110 through 1130, and so on. Thus, addresses for screen data are 
denned such that the most significant bits of an address identify the parent screens 
corresponding to a screen of data. Referring now also to figure 8, this hierarchy of 
screens may be thought of as a pyramid, with the main menu screen of data 800 
appearing at the tip of the pyramid and with the pyramid of screens broadening out as 
moves down through the menus of screens, e.g., 801-804. The memory map 600 of 
figure 6 does not list addresses in numerical order, but in correspondence with this 
menu hierarchy. This menu hierarchy also determines which data are transmitted first 
once a new program material selection is broadcast. Data for the initial menu screen 
800 (e.g., data with address 1000) are broadcast first, then data for the menu screens 801 
- 804 directly accessible from that menu screen {e.g., data with addresses 1100, 1200 
1300), then data for menu screens , e.g., 812, accessible from those menu screens (e g 
data with addresses 1110, 1120, 1130) and so on through the hierarchy. In this manner 
the user will have data that are higher in the hierarchy available more quickly than if ' 
the data were transmitted strictly in order of the addresses. Data for the main screen 
800 are sent first and repeated relatively often, while data for subsequent screens, e.g., 
20 801 - 804, are sent next and are repeated less often. 

Referring now to figure 7, there is shown a data packet 700 in accordance with 
the present invention. To provide a flexible structure for presenting data on a receiver 
display, e.g., the display 300 illustrated in figure 3, data are transmitted in variable- 
length packets, e.g., 700. In a preferred embodiment, a packet 700 consists of several 
elements, the first of which is an eight bit pyramid address 710 identifying the data to 

be sent as corresponding to a particular selection of program material. Thus if a 
musical selection is being broadcast, all data pertaining to that musical selection will 
have identical pyramid addresses. Next, an eight bit data segment is used for a screen 
address 720, to identify a particular screen of data. This address is used primarily for 
control purposes, so that when a user selects a new screen to view, an address is 
available to identify the data corresponding to that screen. 

The following eight bit data segment serves as an identifier of packet type 730. 
A packet type 730 provides data indicative of whether the packet 700 is one providing 
screen text, one setting a parameter for such screen text (e.g., the font of the text), or one 
providing only control information (e.g., an address to jump to if a particular user 
selection is made from the current screen, or an action to take if no user selection is 
made within a particular "time-out" duration of time). In an alternate embodiment 
one other packet type 730 might indicate that the data of that packet are to be used for 
drawing graphical images on the display 300. Following the packet type 730 is an eight 
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M, starting address 740. In the case of packet types 730 indicative of text to be 
delayed on a screen, starting address 740 is used to provide a starting row and 

pacxet /UU so that conventional error-rhprlHncr m~+u^ i 
in - _ OTOr cne CKing methods may be used to valiHafo fk« 

10 receded data, as mentioned previous.y in connection with figures 2 and 5 
In a simplified alternate embodiment, a fixed hierarchical stmrt,™ 

packets 700. For mstance, a "block" structure may be employed, in which each 
program material selection has, corresponding to it, a block of data of atci Le As a 
1 5 pecific example, the menu structure may be three levels deep, with menTm Z h 
eve! except for the last providing three choices for subsequent menus. If each ™ u „ 
constrained to a given number of text characters, then fixed addresses may bTul^ 
each screen o, the hierarchy. Thus, while flexibility is sacrificed ,™Jda,a 
throughput is possible, since addressing of data is implicit in the structure ana there is 
20 none^totr^mltauniaueaddressforeachporuonofdata. Those of oZ^m 
m the art may readUy apply an appropriate date structure to the particular 
requirements of any system in accordance with the present invention 

Refernng again to figure 8, there is shown a flow diagram of a menu hierarchy 
25 ™l CCO f d 7 e -f* e P--«-enHon. The menu hierarchy o, figure 8 corrZrl 
« ^ layS ' '"din figures 3 and 4. In the diagram o, figures, a main mTu 
800 provides the user with four choices for second-levei screens 801-804 Screen 8M in 
turn provides .he user with two choices for additional screens, one of whi!nTml 
menuscreenSOO.andmesecondofwhichisa-ScreenJrSlZ Screens 800 - 804^ 

30 ™ T °7 " Sm8 ^ '° tadia,e * at those scree - ™ *°wn directly or 

30 are mdicated as possible screen selections, in figures 3 and 4 "**>y,or 

In the example of figure 8, other screen choices are available as well For 
mstance, Screen 2" 802 provides four screen choices 822 - 824, and one of those choices 

S£ m' 'Z Ch0iC t Df 3 ^ ^ WWCh ™ ««>*- choice, o 

>o lengthy that three screens are required to present it. 

three j?"^' 3 " 803 P r ° Vides ^ ^ices 831, 832. Screen 832 also provides 

three chores, screens 833 - 835. "Screen 4" 804 provides three choices 841 - 843 Anv 
conization of screens may be employed for a given selection of program material as 
smts the program material itself. The only limitations on such s tructuLre 
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transmission time for the data and available memory to store such data at the receiver 
In an alternative embodiment, even if there is not sufficient memory to store all data in 
the hierarchy, a small "scratchpad" memory may be used to store user-requested data 
that are low in the hierarchy the next time it is transmitted. In such a manner a very 

Tu ,!?7 TChy ^ ^ With ° Ut ne6d f ° r lar S e receiver dat * -emory, but 
at the added cost of a potentially slower response time. 

«nn ° f 8 ^ ° ne retum P ath to ™** ™enu 

800. It should be recognized, however, that in a preferred embodiment, every screen at 
*e bottom of the hierarchy provides the user with a choice to return to a main menu 
800. In addition, other screens may provide this choice as well, and may provide the 
user with the possibility of jumping directly to immediately preceding screens 
( parents" in the hierarchy) or even to screens elsewhere in the hierarchy. The paths for 
navigation through the hierarchy are not fixed in any way, and may be different for 
each selection of program material (i.e., each musical piece). 

Referring now to figure 9, there is shown a diagram of menu choices available 
from programmer terminal 112 of transmitting system 100 illustrated in figure 1 As 
previously mentioned, programmer terminal 112 permits entry of data associated with 
programming material. In a preferred embodiment, a menu-driven user interface 
provides a flexible configuration for entering various types of data. A main menu 900 
permits the programmer to choose operations concerning a music database an 
advertising database, a fallback database, and possibly other databases. These 
databases are portions of screen storage database 156, discussed previously in 
connection with figure la. 

A music database menu 901 provides the programmer with three choices for 
further operations. An update menu 911 allows the programmer to download music 
database updates, for instance information provided by a third-party database service 
This information may be available on magnetic disk, optical disk, magnetic tape, or 
may be accessed through an on-line service. This information may typically contain an 
identification portion identifying a particular musical selection in a manner compatible 
with program material recognizer 106, and title and artist information of the sort 
described in connection with figures 3 and 4 above. In a preferred embodiment an 
existing database is merely updated by inputting new or changed information, but an 
entirely new database of information could also be downloaded in accordance with the 
present invention. 

Modify menu 912 permits the programmer to change information that is 
currently in the music database. For instance, if there is a constraint on the amount of 
information that may be stored in transmitting system 100, modify menu 912 permits a 
programmer to delete information for musical selections for which such information is 
no longer required. For example, if a radio station changes the format of the music that 
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2 datl t t0 ,a2Z ' * ^ ^ ^ S6nSible t0 daSSical information in 

the database. Programmers with greater constraints on storage space may even delete 

^formation on songs that are "stale" and will only be played rarely, if at all, in the 

future. Conventional techniques are used in modify menu 912 to allow a programmer 

to search for and select particular items for deletion. Summer 

the database. Such information may include, for instance, the date, time and place of 
an upcoming local performance of a particular musical selection, or may be used to 
add information for selections that are not included in the general database 
downloaded using update menu 911. Conventional techniques are used to permit the 
programmer to customize any of the receiver screens, e.g., those displayed in figures 3 
and 4, o provxde such locaIi2ed ^ OTm ^ fe some circumstance ^ ft 

to limit the abihty of local stations to modify information for a particular selection, and 
convennonal bit-switch techniques may be used to allow or deny such modifications. 
If local modifications are desired, these may supplement or replace the information 
downloaded using update menu 911. In cases where a programmer wishes to add 
information for a programming selection not included in the general database 
downloaded using update menu 911, the modify menu 912 also permits the 
programmer to record and store a "footprint" of the new programming selection so 
that it may be recognized by program material recognizer 106. 

Print menu 913 permits the programmer to print various reports regarding the 
^formation that has previously been stored using update menu 911 and modify menu 

If the programmer selects the advertising database menu 902, the programmer 
may perform a number of operations relating to data that will be transmitted along 
with, advertising program material. Update menu 921 provides functions similar to 
update menu 911 of music database 901. Update menu 921 may be used, for example, 
to load an advertising database with information that is to be transmitted along with 
particular commercial announcements. Modify menu 922 provides capabilities for 
adding, deleting and changing advertising information. In addition to the functions 
discussed in connection with the modify menu 912 of music database menu 901 
modify menu 922 also permits the programmer to schedule dates for a particular 
advertisement to begin and end, so that the associated data may be added and deleted 
from a database of active advertisements as needed. 

Link menu 923 provides the programmer with both internal and external 
lmkmg capabilities. Exemplary of internal linking is a facility to permit advertising 
information to selectively be broadcast during particular program selections For 
instance, if an advertiser is sponsoring a local performance by a musician, any program 
material selections by that musician might have associated with them messages from 
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that advertiser. Exemplary of external linking is a facility to permit a conventional 
"traffic" software package that keeps track of advertisement schedules, rotations, and 
changes, to interface with the advertising database. As an example of the use of such 
external linking, when a traffic director deletes a completed advertising campaign, all 
5 of the information that was stored in the advertising database for that campaign will 
automatically be deleted. 

Print menu 924 generates and prints reports concerning the advertising 
database as desired by the programmer. For instance, the programmer may request a 
report of all entries corresponding to advertisers having ad information that is to be 
1 0 transmitted during news broadcasts on the main (i.e., audio) channel. 

If the programmer selects the fallback database menu 903, various operations 
may. be performed on information that is to be transmitted when program material 
other than music or advertising is being transmitted or when the program material 
being transmitted is not recognized by program material recognizer 106. For example, 
1 5 one fallback choice would be transmitting the station's call sign, location, and logo, or 
the current time. Another might be a rotating set of messages regarding upcoming 
programs. As a further example of use of the fallback database, if program source 
detector 108 described in connection with figure 1 determines that a "sports 
microphone" is the currently selected device, current sports standings or statistics 
20 stored in the fallback database may be transmitted for display on a user's receiver 
display panel 300. Update menu 931 permits the programmer to download new 
information for this database in a manner similar to that described in connection with 
update menus 911 and 921. Modify menu 932 permits the programmer to make 
further additions, changes, or deletions to this database, and is similar in operation to 
25 the facility described in connection with modify menus 912 and 922. Print menu 933 
allows the programmer to generate and print reports concerning the contents of the 
fallback database, and is similar to the print menus 913 and 924 previously described. 

If the programmer selects the other databases menu 904, various operations may 
be performed concerning any other databases supported by the transmitting system 
30 100. One example of such other databases is a schedule for upcoming advertisements 
or promotions. Another database might be a horoscope database for transmission of 
astrological information at pre-set times regardless of what program material is being 
transmitted. Yet a third example of a database accessible through the other databases 
menu 904 is information for an automated interactive listener call-in fax service, in 
35 which a listener uses the telephone handset of a fax machine to request facsimile 

printouts of information corresponding to recently transmitted program material. This 
last database might provide listeners not having receivers with associated data 
capability, e.g., receiver 200, with a mechanism to obtain similar information about 
program material selections. 
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In an alternative embodiment, the system illustrated in figures 1 and 2 may also 

stored /r PerS ° nal meSS3SeS t0 ^ A ^cation code may be 

Ss I" «« " * ^ T Within ~ g system 200 

T^dennhca^ 

radxo station operatmg the transmission system 100 may include in the associated data 
provided by data stream generator 105 a personal messaee (e e * ™ ^ 1 
promotional pnze announcement) to a lisLer 

personal identification code stored in that listener's receiving system 200. User 
interface apparatus 206 performs a simple check to see whether such any such personal 
messages received have matching personal identification codes, and perLts d Z ! 

*::z i r rder t of oniy those personai ^ ~* is 

detected. One application of such a facility is to allow listeners calling the radio station 
o request personal dedications to their loved ones who may be listerlg at another 
ocation. hi another application, stations themselves can offer promotional prizes 

through electronic coupons to only those listeners who have pre-registered their 

identification codes and are listening when it is announced that a listener's prize 

coupon is available for recording on a data card. 

In a second alternate embodiment, an associated data capability may be added 

to video programming material. For example, a menu screen might appear as an inset 

1 tele T° n , P T re ' ^ ^ ^ bG ^ 3 Ch ° ke to receive data concerning 
the soundtrack of a motion picture that is currently being viewed. Similarly a 

conventional pointing device, or "mouse" might be available for the user to select 
portion of a video picture for which the user might desire additional information. 
Thus, if a fashion model is displaying clothes, jewelry and a particular hairstyle, the 
user might position the cursor on a piece of jewelry and then click the pointing device 
to obtain a description of the jewelry and information on how to order it 

In yet another alternate embodiment, the data associated with the programming 
could be data corresponding to a software computer program. For instance a 
television or radio station could transmit an entire software program to the user during 
a particular segment of audio/video programming. That software may or may not be 
directly associated with the audio/ video programming being sent, but would typically 
be of interest to one interested in that audio/video programming. As one specific 
example, a station might transmit, along with a children's cartoon, game software for a 
home entertainment computer including the same characters as in the cartoon The 
software may be transmitted gradually throughout the audio/video program or even 
during commercial breaks, to give the user an incentive not to change stations during 
the data transmission. In another aspect of this embodiment, stations may transmit 
software in small portions throughout the broadcast day, either to individual groups or 
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to all hsteners/viewers, thus providing a further incentive for such listeners/viewers 
to stay tuned to the station. This software downloading capability could also be 
employed to provide updated system software for use directly by receiver 200 or 
could alternatively be employed to download software completely unrelated to the 
.5 audio/vzdeo program material being transmitted by the station 

In yet another alternate embodiment, information such as a winning lottery 

meToT T tanmittad ' 6ither alon * audio/ video progran^mgLatil to 
the lottery drawing or at other time, A simple memory configuration in the user s 
receiver could store such information, either for later manual review by the user or for 
10 automatic comparison against the user's previously entered lottery number select 
Referring now to figure 10, there is shown a receiver 1000 capable of operating ' 
m multiple modes, in accordance with the present invention. Rather than having a 
single mode in which program material and associated data are always received and 

P^es S ed,receiverl000allowsu S ersele C tionofvariousmodesofope r ation By 
5 appropriate selection of a menu entry using user interface 1002, a user may select one 
of several modes of operation. In the example illustrated in figure 10, seven modes are 

w^ ^ V COrreSP ° ndS t0 ° Perato 35 deSCTibed — * connection 

w,th figure 2, in which receiver 100 provides both audio output and display of 

>0 r 00 r ted data ' A " SOUnd ^ ^ iSn ° reS ^ aSSOdated data receiver 
-0 1000 operate as a conventional audio-only radio receiver. A "Data Only" mode mutes 

aud 10 output from receiver 1000 so that it functions solely as a data receiver, storing 
and displaying data as described above in connection with figure 2 

A "Station Activate" mode similarly mutes audio output while maintaining data 
reception, but reactivates audio output upon receipt of predetermined associated data 
5 from a transmitting station. For example, receiver 1000 is configurable so that when it 
is m station activate mode, it will mute audio until such time as it receives data 
indicating that an emergency message is to be transmitted, at which time it will 
reactivate audio output for the duration of the emergency message 
. A "Listener Priority" mode similarly mutes audio output while maintaining 

0 data reception, but permits listener selection of the types of data that will result in 
audio output reactivation. For example, in a preferred embodiment user selection of 
the Listener Priority" mode results in display of a submenu listing "Weather " 
"Traffic " "Financial," "Sports," and "News Headlines." The user may select one or 
more of these categories. Before transmitting program material in any of these 
categories, a transmitting station transmits a corresponding data signal that when 
received, causes the audio output of receiver 1000 to be reactivated. In alternative 
embodiments, data corresponding to each of these categories is transmitted in addition 
to, or instead of, the program material. In this embodiment, receiver 1000 stores 
and/or displays, at the user's selection, data received in each of the selected categories 
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this embodta!'. Lete TeTeT/rr ' * " , " Sta " T ta ~ » 

5 program material having an important n * " 3 " Star '" "* 

output, or alternatively fa data of CtaXr hth * * Pr ° Vided 35 aUdio 

stored. Thus, the user is provide! * ^ d ' SP ' ayed """^ 

selected when power consumption is a critical C, " " ^ ^ ™ Y "« 

A 'Game" mode is similar to thp "Waif qi^«~" » 

e,ther be macrive or will filter incoming data for the type, of data descr^T 

cZot '° date dKOder l0 ° 4 ' «*» «*"- -B"* from da' decoded n T 
control aud,o, data, and display circuitry of receiver 1000 in the manner dUoTed 

2Z£ < f Se ' eCted m ° deS ' eXampU " " * e *- tooted 
Achvate mode of operation, data decoder 1004 examines incoming data for a 

^ : rr; 1 o^tr, corresp K nding ,o a d ^ » ~ 

receivers,^., 1000, that are m tins m „ de . When such a data set is decoded data 
decoder 1004 sends a signal to receiver power controller 1006, and receK-er power 
control 1006 in turn activates the audio output from receiver 1000 

In a preferred embodiment, user interface 1002 i* i ra ni om * ^ v 
apparatus 206 of figure 2. and data decoder lo£ Z^^ZT^Z^ 
are implemented by microprocessor 204 of figure 2. controller 1006 

„!»„• *T* t0 BSUre * herc iS Sh ° w " a "0" *.t includes a game 

Ptaymg mode processing transmitted game-playing data, in accordance with the 
present mvenfon. Data transmitted as discussed in connection with Figure 1 may 
■ncludedata forplaying various types of games. As „ example, a transudation 
may transnu. data presenting bmgo cards and numbers J cardies 
uch as poker, blackjack, and the like. As an incentive for listener loya.ty, J^L 
wuuung" data may be transmitted a, various umes during the day. „T Cer 
- tuned to the station, the winning data may be received; iL, Jwinnm^a "m 
no, be rece-ved. a receiver 1 100 is tuned in to a particular station lon^Zgh to 
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receive winning data, a coupon may be generated, either electronically or in hard copy, 
that the user may remit for prizes, discounts on merchandise, or other benefits. 

Specifically, receiver 1100 includes a game data decoder 1104 that filters 
incoming data searching for game-related data. Such data are, for example, identified 
by a predetermined data header. Such data are decoded by game data decoder 1104 
and stored in game data storage 1106, all under the control of game data processor 
1108. If game data processor 1108 determines that winning data are stored in game 
data storage 1106, game data processor 1108 directs coupon generator 1110 to issue a 
coupon that the user may redeem for a prize. User interface 1102 allows the user to 
interact with the game data, if desired, informs the user of the game results, and is also 
capable of displaying coupons, as is discussed below in connection with figure 13. 

In one embodiment, a transmitting station transmits data representative of a 
bingo card every morning. During the day, the station transmits data representative of 
bingo numbers. Both the card data and the number data are stored in game data 
storage 1106. If, during the day, sufficient portions of the number data match the card 
data (as in the ordinary bingo game), the user is a winner and a coupon is issued. In 
one variation on this embodiment, the user selects from various cards transmitted at 
the beginning of the day, using user interface 1102. 

In still another embodiment, the user or the transmitting station selects a 
particular card game by user interface selection or transmitted data, respectively. The 
transmitting station periodically transmits data representative of dealt cards, which the 
user of receiver 1100 either accepts for storage in game data storage 1106 via user 
interface 1 102 or ignores. If the user selects a set of cards that represents a winning 
hand in the selected game, as determined by game data processor 1108, then game data 
processor 1108 directs coupon generator 1110 to generate a prize coupon. It should be 
recognized that numerous other games, such as roulette and slot machine, may be 
implemented in this manner. 

In a preferred embodiment, game data decoder 1104 and game data processor 
1108 are implemented by microprocessor 204 of figure 2, game data storage is 
implemented by data memory 205 of figure 2, user interface 1102 is implemented by 
user interface apparatus 206 of figure 2, and coupon generator 1110 is implemented by 
microprocessor 204 and either data card recorder 207 or user interface apparatus 206 of 
figure 2, as described in greater detail below in connection with figure 13. 

Referring now to figure 12, there is shown a receiver 1200 configured to control 
external equipment 1208 based on transmitted data, in accordance with the present 
invention. In one embodiment, receiver 1200 includes a data decoder 1204 that 
examines a received stream of data searching for a predetermined type of data. One 
such type of data corresponds to the acoustic properties of the program material being 
broadcast, such that lights, bells, chimes, and other annunciators may be activated in 
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synchronism with the program material Ac iTT , nloav , . 

5 maienai. a simple example is one in which rl*** 

cent ol ed m correspondence with transmitted chrislmas music ^ 
Similarly, specialty dance floor lighting and even "smoke" m*rW T 
ov sue, ^data in correspondence ^l^JZ^^J^T 
ye. another example, . ^ olmcmg ba „.. ^ JP 

1 0 made to move along with the lyrics of transmitted vocal program material In LT 
ano*er example, data ,o drive a conventional electrordcaUy-^d p^o Ir o*er 
~ent is transmitted along with program material, so L, the liZZZy tl a 

r«ILr ""^ ^ « ™^ "» »^ o, 

15 d.,^ In , a ,n d , iffe^Cn, embodimen '- rereiv « « installed in an automobile Data 
decoder 1204 is configured to examine received data for a unique data set 

aTmoMe m8 ^ Serial nUmter M °*« » °< --er 1200 or the 

"to, " t H : m5,aUed - ta *" " ' he "—oW * "hi* 

receiver 1200 is mstalled is ever stolen, the owner may request a transmitting station to 

20 broadcast the unique data set. Upon decoding the unique data set. data 1^1204 

provides a s.gna. to equipment interface ,206 ,0 con J external equipmen 1208 sul 

«*e lights, horn, electric door locks, and ignition of the automobl'in an approve 

iTootn T T ab ° n ° f ^ embodta ««- — P« °f *e unique data set by re^eivt 
25 ok T " aUtomobite ' s "Shts flashing, the hom sounding, me doors 
25 locking, and the ignition being disabled. 

Referring now to figure 13, there is shown a receiver 1300 that produces a 
scannab.e bar code 132, based on transmitted data, in accordance wi* the present 
nventtor. As mentioned above, it is desirable in a variety of applications to pXe 

30 be T ^ ™* ^ " VendM ' Orattons *» P-^discounts, Zo* r 

30 benefits One way to produce such coupons is through use of a data card recorder 207 

s tor D ia e v o" flgUre 2 ' ^ » ^ "~ -P- 

,0 dKpIay ° n User mterfa <* 13 "2 a bar code 1321 that may be scanned using 

conventional bar code reader apparatus. 

In one embodiment, a data decoder 1304 examines received data searching for a 
* predetermined type of data representing an electronic coupon. For examp,e wh^ 
transmitting station broadcasts program material from a particular compact dis^ h 
stahon may also broadcast data representing an electronic coupon providing a 

deTd"", ' 0r H PUrd T Sin8 that *» ■ Pa«i-ar vendor. When such data are 
decoded by data decoder ,304, data decoder ,304 directs coupon generator 13,0 to 
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generate a corresponding electronic coupon. In the embodiment illustrated in figure 
13, coupon generator causes user interface 1302 to display a coupon 1320 including a 
conventional bar code 1321 and a text message 1322. User interface 1302 provides the 
user with the option of displaying the coupon and saving the coupon. Also, a menu 
. selection for erasing the coupon is provided, so that the vendor can erase the coupon 
after it has been scanned. In a preferred embodiment, user interface 1302 provides a 
liquid-crystal display on which coupon 1320 may be shown and which is of sufficient 
quality and contrast to permit bar code scanning. In operation, the vendor may scan 
not only the bar code 1321 provided by user interface 1302, but may also scan or 
otherwise record information identifying receiver 1300. Such information may be 
obtained by presentation of another bar code, carrying the serial number of receiver 
1300 on user interface 1302, or may be obtained by a conventional printed bar code or 
serial number on the back or bottom of receiver 1300. By collecting coupon and 
receiver information at the same time, the vendor or third parties may compile 
customer profile and demographic information that may be useful for marketing or 
other commercial purposes. 

Referring now to figure 14, there is shown a receiver 1400 that includes multiple 
tuners for selectively receiving more than one channel of program material and 
transmitted data, in accordance with the present invention. In some situations users 
may prefer the program material of one station and the data of another station' 
Therefore, rather than requiring the user to switch between such stations, receiver 1400 
includes a sound tuner 1404 and a data tuner 1406 that permit receiver 1400 to provide 
audio program material from a first station and data from a second station User 
interface 1302 permits a user to select whether sound and data are to be received from 
a single station or from separate stations. In one variation of this embodiment sound 
tuner 104 is used for both audio and data in this mode. In another variation, sound 
tuner 104 and data tuner 1406 are merely tuned to the same frequency in this mode 
Conventional user interface techniques permit the user to single-station or dual-station 
mode, and to enter the desired frequencies. Thus, if a user prefers the music 
programming of a first station, but wishes to receive electronic coupons from a second 
station as discussed in connection with figure 13, receiver 14 permits such operation 
Referring now to figure 15, there is shown a system including a receiver 1500 
and a connected computer 1510 that is to be controlled responsive to transmitted data 
in accordance with the present invention. Connectors 1502 and 1512 electrically 
connect computer 1510 and receiver 1500. It should be recognized that other means of 
coupling computer 1510 and receiver 1500, such as an infrared or other wireless link 
could also be used. Connected in this manner, computer 1510 can display and process 
data received by receiver 1500. For example, receiver 1500 and computer 1510 may be 
configured so that important news, weather, or traffic information received as data by 
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receiver 1500 flashes on the screen of computer 1510 If receiver 1 5nn „ 
is equipped with a modem, the user may enter JIZ , """^ 1510 

received data. For example, if receJd ^Zeo f aT" ^ ° n 

which the current program material is found compu *^? h T" ' " 
5 automatically dial to a remote location to pla Tanker o IT" ^ 
can then be sent to the user by mail C ° mpaCt disc ' which 

> screen saver data for display by computer 1510 hT ! customized 

no. provided with user input Such L 8 Pen ° dS *" C ° m P uter 1510 is 

on th P e display of ^^ 51 ^^ZT^ ^ °™ 
1500. program material being received by receiver 

toaHo^eX" 

connection with compute! 1510 TI, ,7k Pr ° Vldm S a fo ™ ^ctor compatible for 
factor, an, con %u ™ 

desirable for any particular application. ? be USed ' 35 ^ be 

Referring now to figure 16, there is shown a receiver 1600 rnnn^H ♦ 
Doint of csaip /-"pnc"\ » • t receiver iouu connected to a remote 

pumr or sale ( l J OS ) terrrunal with a data lint i^n-j t 

to communicate with such a remote ra iJZTS* T 8 Pr °S ram - related 
r °-e-capab W 

above even .f the user is remotely located from the establishment provilg s ^ h " 

coupon redemption. In such a situation, if receiver 1600 includes LvenuonT 

for oca r 011 ^ " 3 m0dem ^ 3 d ** ** - an etherne" "Inaction 

Seiv t" a°POS t" ^ da ' a "•*- 3 — ™* " ad «* a coup" 
u T " a 2 * ""P 0 " »*«»P*» '°ca«on. In another application 
the user may be prov.de with incentives (e.j.. coupons, to download other Efa^L 
that may be stored in a memory of receiver 1600 er„v • ■ ^° rma ' , ° n 

^er andTb ^ C ° UP ° nS "~ °> formation stored by The 

user, and the Uke to be provided to POS terminal 1610. As discussed above in some 
«nbodunen,s each receiver 1600 is provided with a corresponding uniquXnnlr so 
through use of such a data link 1602, a POS terminal 1610 may acclmuLe "non 
specfic to a particular listener including the user's listening behavior (4 titeTa n d 

oXTdT 5 ' ° !Sati0nS ««<* « time of tun ^0, Z 

out) and the user s date viewing and recording behavior (e.g., how often data are 
recorded, stations from which data are recorded, programsLm which da a I 



22 



WO 97*15999 



PCT/US96/17222 



25 



30 



35 



recorded, data recording times, which data screens are viewed but not recorded) It 
should be recognized that the implementation of such enhancements in the apparatus 
described herein, e.g., receiver 200, to result in such a receiver, e.g 1600 is 
straightforward and well known. It should also be recognized that any of the various 
5 common data links, such as telephone modem links, local area network or wide area 
network links, or the like, may be readily applied to implement data link 1602 

Refemng now to figure 17, there is shown an embodiment having a receiver 
module 1705 including a connector 1715, as well as four liquid crystal displays of 
yanous sizes 1701-1704, each having a connector 1711-1714. When receiver module 
) 1705 is coupled to any of the displays, e.g., 1701, the resulting combination provides the 
hmchonahty of receiver 200 described above. By providing a display, e.g, 1701 that is 
detachable from the remainder of the receiver electronics (receiver module 1705) a 
receiver nodule storing the user's pre-set stations, coupon information, and other data 
may readily be moved, for example, from a home location to automobile location to a 
portable device carried on the user's person. In a preferred embodiment, receiver 
module 1705 uses conventional techniques to automatically configure the signals it 
produces for driving a connected display in a manner most compatible with the size 
configuration, and other characteristics of such display. For instance, when receiver' 
module 1705 is connected to a large display, e.g., 1705, menu button areas such as 301- 
304 illustrated in figure 3 may be provided. On a smaller display, e.g., 1701, only the 
text corresponding to those buttons may be shown. By providing a user with a 
portable receiver module 1705 that may be moved from place to place with the user 
the user may collect more desired data in one place than otherwise would be possible 
hi addition, more complete information about the user may be collected in the manner 
discussed in connection, for instance, with Figure 16. 

Referring now to figure 18, there is shown a cutaway edge view of a portion of 
a receiver 1820. Receiver 1820 includes a liquid crystal unit, or layer, 1801 for 
providing display of information as discussed herein. Underneath layer 1801 receiver 
1820 further includes a solar panel unit, or layer, 1802. Solar panel layer 1802 includes 
a conventional solar panel array that is used in a conventional manner to power 
receiver 1820 and to recharge batteries for receiver 1820. In typical usage, most of the 
display provided by liquid crystal layer 1801 remains clear rather than opaque most of 
the time. Thus, virtually all of any incident light 1810 falling upon liquid crystal layer 
1801 also reaches solar panel layer 1802. By integrating a conventional solar panel 
layer 1802 with a conventional liquid crystal layer 1801, receiver 1820 can be made 
physically smaller than if a solar panel unit and a liquid crystal display were disposed 
adjacent to one another. 

In the embodiment illustrated in figure 18, a thin film transistor layer 1803 is 
disposed immediately below solar panel layer 1803. The remainder of the electronics 
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comprising receiver 1820, including LSI layer 1804 and battery layer 180? ar*. j- 
^bstantially underneath the thin Mm tractor layer 1803. 7< s^ d b ^gmT ' 

ma!' whTT OTan ~ °< *~ P«*» °' receiver ,820 may r^Te 
made whUe shl. obtaming the benefit, o, integrating a solar panel and a liqufd c ' tal 
dtsplay As an example, the thin film transistor layer 1803, as well as the LSI Uyer 1804 

c^^" m ^^^ 

Alternatively, solar panel unit 1803 may be fabricated directly on one of the 
components of receiver 1820, for instance LSI layer ,804. Specifica/y. so!ar palrf uni, 
1803 may be bonded to LSI layer 1804 or may even be constructed from the same 
substrate as used in LSI layer 1804. depending on requirements of maximum d«ired 
size and weight of receiver 1820. aesirea 

It should be recognized that the readability of the display provided by liquid 
crystal l ayer 1801 may be affected by the ^ of ^ * ^ ££££ 
hquid crystal layer 1801 and solar panel unit 1803 should be selected in a rna^L 
proves reasonable contrast for typical viewing conditions 

From the above description, it will be apparent that the invention disclosed 
herein provides a novel and advantageous unproved broadcast system with 

s^dT d CaPab i lltieS ' ta ^ material iS at the b -adcast 

studio and corresponding data is transmitted therewith, and in which a receiving 

system includes a flexible menu display user interface and related features The 

foregoing discussion discloses and describes merely exemplary methods and 

embodiments of the present invention. As will be understood by those familiar with 

Z T ° i emb ° died fa ^ SpeCiflC ^ Without de P-tin g from 

the spirit or essential characteristics thereof. Accordingly, the disclosure of the present 
uwention is mtended to be illustrative, but not limiting, of the scope of the invennon 
which is set forth in the following claims. ' 
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1. A system for transmitting and receiving program material and data 
corresponding to the program material, comprising: 
5 a plurality of program sources; 

a transmitter; 

a mixing board for routing said program material from a selected one of said 
program sources to said transmitter by selectively switching among said program 
sources and providing as an output signal said program material from said selected 
10 program source; 

program source detection means coupled to said mixing board for providing a 
program source signal corresponding to said selected program source; 

program material recognition means, coupled to said mixing board output 
signal, for comparing said program material with a database of known program 
material data and generating a program material identifying signal in response to the 
results of said comparison; 

a data stream generator, coupled to said program recognition means, to said 
program source detection means and to said transmitter, for applying a data stream to 
said transmitter for transmission commencing before transmission of the program 
material, responsive to said program material identifying signal and said program 
source signal; and 

a receiver for receiving the program material and data stream, the receiver 
displaying information corresponding to the data stream and providing audio output 
corresponding to the program material. 

25 

2. A system for the transmission and reception of program material and 
associated data, comprising: 

a transmitter for broadcasting said program material and associated data, the 
transmitter commencing broadcast of said associated data before commencing 
30 broadcast of said program material; 
a receiver, including, 

a demodulator for detecting said program material and associated data as 
detected program material and detected associated data, respectively; 
means for reproducing said detected program material; 
35 memory means for storing said detected associated data as stored associated 

data; and 

user interface means for a user to select portions of said stored associated data 
for display. 
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a transmitter for broadcasting said program material and associated data said 
assocated data induding header data defining a piuraiity of user interfaoe se^C 
=> a receiver, including, 

a demodulator for detecting said program material and associated data as 
detected program material and detected associated data, respectively- 
means for reproducing said detected program material- 

1 0 data; anT^ ^ "* ***** data * S Stored «o ciated 

for dispTay. ** * ^ * ° f S tored — iated data 
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4 A system for the transmission and reception of program material and 
15 associated data, comprising: 

a transmitter for broadcasting said program material and associated data, said 
associated data including header data defining a plurality of user interface selections 
a receiver, including, 

a demodulator for detecting said program material and associated data as 
detected program material and detected associated data, respectively; 
means for reproducing said detected program material; 

memory means for storing said detected associated data as stored associated 
data; and 

data card recording means for storage of a portion of said stored associated data 
on a portable data card responsive to user request. 

5. A system for the transmission and reception of program material and 

associated data, and for the collection of information concerning characteristics of a 

user s access to said associated data, the system comprising: 

a transmitter fo r ^"*oa-^r=>«5^'"'' e--' -> -.-^/-r—.^ ... 

u * ~ ca ~c«S".. 6 s.uu piogram material and associated data; 

a receiver, including, 

a demodulator for detecting said program material and associated data as 
detected program material and detected associated data, respectively; 
means for reproducing said detected program material; 

a memory for storing said detected associated data as stored associated data and 
tor storing said information; 

user interface means for a user to select portions of said stored associated data 
for display; 

a data link interface for coupling said receiver to a data link; and 
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a terminal coupled to said receiver via said data link for collecting the 
information stored in the memory. 

6. A system for the reception of program material and associated data, the 
system comprising: 

a receiver module, including, 

(i) a demodulator for detecting said program material and associated 
data as detected program material and detected associated data, respectively; 

(ii) means for reproducing said detected program material; 

(iii) a memory for storing said detected associated data as stored 
associated data; 

(iv) a display connector; and 

a display device coupled to said receiver module by said display connector the 
display device providing a user interface for a user to select portions of said stored 
1 5 associated data for display. 

7. A system as in claim 6, wherein the display has one of a plurality of sizes and 
wherein the receiver configures the user interface responsive to the form of the display. 

20 8. A receiver, comprising: 

a display device providing a user interface; and 

a solar power unit for providing power to said receiver, the solar power unit 
disposed such that light incident upon said display device is transmitted, at least 
partially, through said display device to said solar power unit 

25 

9. A method of transmitting program material and data corresponding to the 
program material, comprising: 

selecting one of a plurality of program sources for said program material; 
generating a program material identifying signal in response to the results of 
30 said step of selecting; 

commencing transmission of a data stream corresponding to the program 
material identifying signal at a first instant of time; and 

commencing transmission of the program material at a second instant of time, 
the second instant of time being later than the first instant of time. 

35 
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10. , A method of transmitting and receiving program material and data 
corresponding to .he program material, and of collecong information concerning 
characteristics of a user's access to said associated data, comprising: 

(i) transmitting the program material and data; 

(ii) receiving the program material and data; 

(iii) selectively storing portions of the data; and 

(iv) transferring the information, in response to the results o, (iii), to . collection 
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